INTRODUCTION
National health expenditures (NHE) were $991 billion in 1995, and accounted for 13.6 percent of gross domestic product (Levit et al., 1997) . Almost 88 percent of NHE, $869 billion, was for personal health care. Knowing how PHCE are distributed among medical conditions, how much spending for each disease goes to the various health services, and the profile of spending for each disease and health service according to sex and age is a first step in achieving awareness of the costs of specific diseases, who bears the medical care expenditure burden, and potential savings attainable through effective, targeted interventions.
Although there are many studies of expenditures for specific diseases, these frequently employ diverse data and methods so that alternative estimates for the same disease are not consistent, and the relative amounts spent for different diseases are distorted. Only by employing consistent methodology and data across all diseases can it be ensured that expenditures for various diseases can be compared and the sum of expenditures for all diseases totals to HCFA's PHCE. The initial pioneering analysis that distributed total PHCE by medical diagnosis and type of health care service was by Dorothy Rice (1966) for 1963. This paved the way for later analyses of medical expenditures that disaggregated PHCE into broad categories of disease according to the ICD-9-CM list of three-digit categories (Public Health Ser vice and Health Care Financing Administration, 1980 ) in 1972 (Cooper and Rice, 1976 ) and fiscal 1975 (Berk, Paringer, and Mushkin, 1978 . The last comprehensive analysis of how total PHCE are distributed by sex, age, medical diagnosis, and type of health care service examined PHCE in 1980 (Hodgson and Kopstein, 1984; Rice, Hodgson, and Kopstein, 1985) .
In this article, we continue this trend, updating expenditures to 1995 by disaggregating HCFA's PHCE, using a variety of data sources to produce expenditures by sex, age, and medical diagnosis for each type of health care service. Although the format of disaggregating PHCE by diagnosis has remained basically unchanged since initiated by Rice, estimates for each year have benefitted from data newly available since the prior calculations.
Expenditures for 1995 have profited, for example, from new surveys on hospital ambulator y care (National Hospital Ambulator y Care Sur vey) and home health care (National Home and Hospice Care Survey) and on medical care expenditures (National Medical Expenditure Survey), which provide data not heretofore available. Also, our estimates for 1995 are the first to examine the age distribution of expenditures among persons age 65 or over, who represent less than 15 percent of the population (Byerly and Deardorff, 1995) but account for more than 40 percent of PHCE.
DATA
HCFA publishes annual estimates of PHCE by health service type (Levit et al., 1997) , including expenditures for hospital care, physician services, dental services, other professional services, home health care, drugs and other medical nondurables, vision products and other medical durables, nursing home care, and other personal health care (PHC). In addition to the published annual estimates for the various types of PHC, HCFA can disaggregate the totals for several types into their components; for example, hospital care by type of hospital, physician services by place of service, etc. (Levit et al., 1994) . We used data on utilization and charges for each health ser vice type to distribute PHCE for each health service according to sex, age, and diagnosis.
A variety of data were used in the analysis. In addition to PHCE, HCFA data include Medicare Provider Analysis and Review and physician/supplier Part B files of Medicare claims for services (Mitchell et al., 1994) .
Data from the National Center for Health Statistics include the National Hospital Discharge Survey of inpatient stays in short-stay, non-Federal hospitals; National Health Interview Survey of the health of the U.S. civilian non-institutionalized population; National Ambulatory Medical Care Sur vey (NAMCS) of physician-patient encounters in the offices of office-based, patient care physicians; National Hospital Ambulatory Medical Care Survey (NHAM-CS) of visits by patients to emergency and outpatient departments of non-Federal, short-stay, or general hospitals; National Home and Hospice Care Survey of home health agencies and hospices; and National Nursing Home Survey (NNHS) of nursing home residents and discharges (National Center for Health Statistics, 1997) .
Data from the Agency for Healthcare Research and Quality consist of the National Medical Expenditure Sur vey (NMES) of households of the civilian, noninstitutionalized population and medical providers reported as providing services to persons in the household component (Edwards and Berlin, 1989) .
The Department of Veterans Affairs (VA) administrative data systems provide information on patient treatment at VA and non-VA facilities (National Center for Health Statistics, 1997; National Center for Veteran Analysis and Statistics, 1994) . Finally, data from IMS America include information from the National Disease and Therapeutic Index on diagnosis and treatment of disease by office-based physicians in the continental United States and National Prescription Audit Plus, which tracks prescriptions written by physicians and dispensed by pharmacists in retail pharmacies, including costs to consumers (IMS America, 1994) .
Each data source, including specific statistics used in our analysis, is described in Table 1 . Although most data are from 1992 -1995 , the NNHS and NMES are from 1985 and 1987 . Nevertheless, these were the best sources for nursing home expenditures and average charges for many health services that were available at the time this analysis was undertaken. Results are not affected by changes since 1985 and 1987 in absolute levels of utilization or charges because all estimates of expenditures are scaled to HCFA's PHCE, as explained in the following section. However, changes in relative utilization or average charge per service among diagnoses could affect estimated expenditures for certain diagnoses.
METHODS
Sex-, age-, and diagnosis-specific expenditures for each health service are calculated by distributing HCFA's total PHCE for the service by the sex, age, and diagnosis distribution of the annual number of services, weighted by the respective average charge per service described in Table 1 . Utilization and charges for a health service are defined according to the first-listed or primary diagnosis reported on medical records. This is the condition chiefly responsible for occasioning the use of the health service. Algebraic description of the disaggregation of PHCE for each type of health service is: Estimated expenditures by diagnosis are scaled to HCFA's NHE for each health service type. Scaling ensures that if expenditures are estimated for all diagnoses with the same data and methods used in this article, the sums over diagnoses would correspond exactly to HCFA's totals for PHCE, less unallocated expenditures described later. Each health service type and the specific data used to distribute total expenditures for the service by sex, age, and diagnosis are listed in Table 2 .
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An advance over prior disaggregations of PHCE by diagnosis is our employment of the most detailed breakdown of health care services that data allow. This provides more accurate distributions of expenditures by taking into account the variation in utilization and charges by diagnosis among components of a health care service. For example, the relative importance of hospital inpatient and outpatient care varies by diagnosis. Accounting for this variation rather than treating all forms of hospital expenditures alike avoids distortion of the distribution of hospital expenditures by diagnosis. Following HCFA's convention for publishing PHCE, we only report expenditures for the major categories of health care services: hospital care, physician and other professional services, home health care, prescription drugs, medical durables, and nursing home care. Expenditures for each of the broader categories of health services presented in the tables, for example, hospital, physician, and other professional services, are the sum of their separately estimated components in Table 2 .
Unallocated Expenditures
Lack of information on how utilization is related to sex, age, and diagnosis prohibited allocating expenditures for some services 
RESULTS
We have estimated aggregate and per capita PHCE by sex, age, diagnosis, and health service type. With so much detail, there are various relationships to examine and ways to summarize information. We present some highlights in several tables and figures but leave it to the interested reader to explore additional dimensions in Tables 8 and 9 , which give detailed cross tabulations for aggregate and per capita expenditures. With existing data, we were able to distribute 87 percent of PHCE by sex, age, diagnosis, and health service type. All discussion refers to allocated expenditures.
Age and Health Ser vice Type
Total allocated expenditures in 1995 were $757.8 billion in aggregate and $2,884 per capita (Table 4) . Persons under age 65 years accounted for 59 percent of aggregate PHCE, those age 65 or over the remaining 41 percent. The distribution between the two age groups varied by the type of health service. Persons under age 65 were relatively heavy users of professional services (76 percent of the total for these services), prescription drugs and medical durables (68 percent), and hospital care (58 percent). The elderly, however, were the predominant users of home health care and nursing home care, accounting for 72 and 90 percent of the totals, respectively, for these services. Aggregate expenditures continued to decrease with age among the elderly except for home health care, which was more evenly distributed among age groups, and nursing home care, which increased sharply with age. The patterns observed for home health care and nursing home care are attributable to heavy use of these services by older females.
However, although persons 65 or over represented less than 15 percent of the population (Byerly and Deardorff, 1995), they accounted for 41 percent of total aggregate expenditures. Per capita expenditures were higher for the elderly for every health service and increased with age from $1,946 per person under 65 years to $18,877 at age 85 or over. For all persons age 65 or over, per capita expenditures were $9,301. More was spent on hospital care than any other service except for persons age 85 or over, for whom hospital expenditures were second to expenditures for nursing homes. Although not the sole cause, nursing home care was the leading cause of rising per capita expenditures as age increased. More than three-fourths of nursing home expenditures were incurred at ages 75 or over, and nursing home care was responsible for 23 percent of all expenditures among persons age 75-84 and 46 percent of the total for those 85 or over.
Projections show that the number of elderly, especially the oldest old (85 or over), will grow and constitute an increasing proportion of the population in the coming years as baby boomers age (Waite, 1996) . As the number of elderly grows relative to the rest of the population, so too will their share of health care expenditures.
Sex and Health Ser vice Type
Females accounted for 56 percent of aggregate PHCE and males for 44 percent (Table 5) . Females had higher aggregate expenditures than males for each type of health service except hospital care, for which there was virtually no difference, but female expenditures for home health care and nursing home care were especially high compared with males (66 and 73 percent of the totals for these services). Only some of the difference in aggregate expenditures between males and females is due to the larger number of females. Total per capita expenditures were 20 percent higher for females compared with a 26-percent difference in total aggregate expenditures. Males spent slightly more per person for hospital care, but spending by females was significantly higher for all other services and was 2.5 times as high for nursing home care. The two sexes differed in their use of various health services, mainly with respect to hospitals and nursing homes. Slightly more than onehalf of male expenditures were for hospital care versus 41 percent for females, while nursing home care accounted for 13 percent of total female spending compared with only 6 percent among males.
Expenditures by Diagnosis
Diseases of the circulator y system (including, for example, heart disease, stroke, and hypertension) were the most expensive category, costing $127.8 billion and accounting for 17 percent of all PHCE (Figure 1) . Diseases of the digestive system, including all dental expenditures, were a distant second at $86.7 billion and 11 percent of aggregate PHCE. Rounding out the six most costly disease categories in descending order were mental disorders ($71.4 billion and 9 percent), injuries and poisonings ($69.0 billion and 9 percent), nervous system and sense organ diseases ($63.3 billion and 8 percent), and respiratory diseases ($59.3 billion and 8 percent). Together, these six disease groups accounted for almost two-thirds of all PHCE. Nevertheless, despite this apparent concentration, medical care expenditures were fairly widely distributed across the spectrum of illness and disease. Except for circulatory and digestive diseases, each including a variety of specific conditions, no other category was responsible for as much as 10 percent of aggregate PHCE. Neoplasms, including all cancers, for example, represent only 5 percent of total PHCE.
Age, Sex, and Diagnosis
For most disease categories, aggregate expenditures were higher for those under 65 years. More than 70 percent of aggregate PHCE for infectious and parasitic diseases, diseases of the digestive system (due in large measure to high expenditures for dental care), injury and poisoning, and supplementar y classifications were for those under age 65. And the younger age group had two-thirds of the expenditures for mental disorders, diseases of the genitourinary system, and diseases of the skin and subcutaneous tissue. The elderly had slightly higher expenditures for neoplasms and diseases of the blood and blood-forming organs and accounted for 71 percent of expenditures for diseases of the circulatory system. Females had higher expenditures for all conditions except injury and poisoning, which were only slightly higher for males. But differences in expenditures between males and females for each diagnosis were not as large as differences between persons under and over 65 years.
However, when population size is taken into account, with few exceptions, per capita expenditures increase with age, regardless of diagnosis, for males and females (Table 6 ). Diagnoses in Table 6 are arranged in descending order of aggregate expenditures as in Figure 1 . This order is roughly followed for males and females at different ages, but there are some notable differences. Circulatory diseases are far and away the most expensive diseases for those age 65 or over but rank fourth and ninth, respectively, for younger males and females. Neoplasms are second most expensive for elderly males but only tenth among younger males. On the other hand, injuries and poisonings are relatively more expensive for persons under age 65, especially among males.
Among persons under 65 years, more than 35 percent of expenditures were incurred for just three diagnosis groups, digestive diseases (14 percent), injuries and poisonings (11 percent), and mental disorders (11 percent), although the proportions differ somewhat for males and females, and circulatory diseases were also significant for younger males. For those age 65 or over, circulatory diseases alone accounted for 29 percent of expenditures, and no other category represents as much as 9 percent of the total for the elderly. For females age 85 or over, 36 percent of expenditures were for circulatory diseases.
Although total per capita expenditures were higher for females, there were no consistent patterns by sex among diagnoses. For some conditions, males have higher per capita expenditures at one age and females at another age.
Health Ser vice Type and Diagnosis
Per capita expenditures for the six most costly diagnosis groups, which together account for almost two-thirds of aggregate PHCE, are shown in Table 7 by health service type and age. Per capita expenditures for each diagnosis increase markedly with age, mostly due to increased use of hospitals and nursing homes. But the rate of increase was higher for nursing homes, with a resulting shift in the relative magnitude of expenditures from hospital to nursing home services. This is especially so, even among persons age 65 or over, for circulatory diseases, mental disorders, and to a lesser extent, injuries and poisonings and the nervous system and sense organs. For circulatory diseases, hospital expenditures decrease from 59 percent of total expenditures at 65-74 years to 29 percent at ages 85 or over, while nursing home spending increases from 9 to 54 percent of the total. For mental disorders, as age increases, hospital spending decreases from 49 to 14 percent, and nursing home costs rise from 33 to 82 percent. Respiratory diseases, on the other hand, exhibit different relationships with age. Hospital care accounts for a larger proportion of total spending as patients age, increasing from 40 percent under 65 years to 69 percent at age 85 or over. Nursing home expenditures also increase with age, almost doubling from 65-74 years to age 85 or over, but remain a relatively small share of the total for respiratory conditions compared with other diseases in Table 7 .
Although expenditures for individual disease categories may be quite different, over all medical conditions, hospital and nursing home care accounted for 68 percent of total expenditures for persons age 65 or over. There is a considerable shift in institutional utilization and spending from the hospital to the nursing home as the elderly grow older. Spending for hospital care declined with age from 52 percent of total spending at 65-74 years to 35 percent at age 85 or over, while the proportion for nursing home care increased from 9 to 46 percent, reaching 51 percent for females age 85 or over. Spending on various kinds of health services may be determined at least in part by diseases experienced, but spending for health services within a diagnosis group varies significantly by age. Some of this variation may be explained by differences in age-related prevalence and/or incidence of specific conditions within the broad diagnosis groups. An analysis and explanation of these and other relationships mentioned in our brief discussion of estimated expenditures is beyond the scope of this article.
Detailed cross tabulations by sex, age, diagnosis, and health service type are given in Table 8 for aggregate and Table 9 for per capita expenditures.
DISCUSSION
This study reports how PHCE are distributed by sex, age, type of health care service, and diagnosis, with emphasis on expenditures among the elderly, age 65 or over, the segment of the population with the highest per capita expenditures. There are both strengths and weaknesses to this study.
First, the same methods and data are employed to estimate expenditures for each of 18 broad categories of disease. Consistent methods and data ensure that expenditures among diseases can be compared without fear of bias in the relative magnitude of expenditures for different diseases. However, with existing data, diagnosis cannot be assigned to almost 13 percent of PHCE.
Second, disaggregation of HCFA's PHCE means the sum of expenditures across all diseases plus unallocated expenditures total to HCFA's PHCE for each type of service, which are published and widely recognized estimates of health care expenditures. The sum of expenditures across diseases does not exceed total expenditures, which has been known to happen when the results of independent studies using diverse data, methods, and assumptions are aggregated.
However, because health service utilization and expenditures are classified according to the first-listed or primary diagnosis on medical records, the contribution of comorbidities to expenditures is ignored. When individuals suffer from more than one condition, comorbidities raise the cost of medical care. In the physician's office, more tests and procedures are required and more time is spent with the patient. Hospital stays are longer, the charge per day may be higher. When all health services are charged to the first-listed diagnosis, the distribution of expenditures by diagnosis may be distorted. The nature and magnitude of the distortion and which diagnoses are affected and by how much are unknown.
Third, although the tables only show expenditures for the major categories of health care services for which HCFA publishes annual data, expenditures for hospital care, professional services, and medical durables are each the sum of separately estimated components. For example, total hospital care includes inpatient care, care in outpatient and emergency departments, and home health care provided by hospitalbased facilities. Employing the most detailed breakdown of health care services that data allow provides a more accurate distribution of expenditures by diagnosis by taking into account the variation in utilization and charges across components of a health care service. For example, the relative importance of hospital inpatient and outpatient care varies by diagnosis. Accounting for this variation rather than treating all forms of hospital expenditures alike avoids distortion of the distribution of hospital expenditures by diagnosis. Newly available data, such as NHAMCS for hospital outpatient and emergency departments, permits more detailed analysis of health services than was possible in earlier studies.
A limitation here is that PHCE are based on establishment revenue. Hospital expenditures, for example, include not only revenue for services provided to patients, but non-patient operating revenue, such as gift shop and parking lot receipts, and nonoperating revenues, such as interest income, contributions, and grants (Lazenby et al., 1992) . Revenue for hospital services to patients constitutes the vast majority of hospital expenditures, but the total overstates expenditures for patient services. The overstatement is greatest for hospital care because a larger share of revenue for other services is directly medical in nature.
Fourth, this is the first study of PHCE to report health care expenditures among the elderly, revealing how the relative importance of diagnosis and type of health service used changes with increasing age. It shows, for example, that at age 85 or over, more than 50 percent of all health care expenditures for females is for nursing home care. And just two medical conditions, mental disorders and diseases of the circulatory system, are associated with 60 percent of nursing home expenditures for this group of females. It is projected that in scarcely more than 20 years, the population age 85 or over will double (Waite, 1996) . The results of this analysis can inform the decisionmaking process as the Nation confronts the health care needs of a population inexorably growing older.
Because expenditures in a category are for services rendered in that type of establishment, there is some misallocation of expenditures by type of service. Services of salaried professionals employed by hospitals, nursing homes, and some other health care establishments are included with services provided by the respective establishment; care provided by hospital residents is counted as hospital care, etc. (Lazenby et al., 1992) . Expenditures for drugs provided to patients in hospitals and nursing homes are included in spending for these providers' services (Lazenby et al., 1992) . Discussion of data and methods for estimating PHCE, including periodic revisions and improvements, can be found in several articles (Lindsey and Newhouse, 1986; Health Care Financing Administration, 1990; Haber and Newhouse, 1991; Lazenby et al., 1992; Levit et al., 1997) . Claims data for Part B services used by Medicare beneficiaries. A 5-percent sample contains about 26 million claims. Nationwide probability sample of inpatient records for 235,000 discharges in short-stay, non-Federal hospitals. Nationwide probability sample of about 127,000 persons in the civilian non-institutionalized U.S. population. Nationwide probability sample of almost 35,000 physician patient encounters with office-based, patient care physicians. 3 Nationwide probability sample of patient records of more than 71,000 visits to ER and OP departments in short-stay, non-Federal hospitals. 4 Nationwide probability sample of data from almost 14,000 patient records in home and hospice care agencies. Nationwide probability sample of data from more than 11,000 patient records in nursing homes. 6
Expenditures for hospital care: inpatient, outpatient Certain types of physicians are out of scope for the NAMCS survey (Schappert, 1997; Gardocki, McLemore, and DeLozier, 1984) . 4 Adjustment ratios derived from analysis of Medicare and private payer physician fees (Miller, Zuckerman, and Gates, 1993 Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. Refer to footnotes at end of table. All expenditures for dental services are allocated to diseases of the digestive system.
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Excludes expenditures for Department of Veterans Affairs hospitals, physician services in nursing homes, and dental services that cannot be distributed by age at ages 65 or over. NOTES: The figure 0 denotes amounts less than $.50. Expenditures for hospice services may be included with expenditures for hospital, nursing home, or home health care according to who provided the services. Numbers may not add to totals because of rounding. ICD-9-CM is 
